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Abstract 
Genetic testing has emerged as a tool for personalizing nutrition and athletic training by identifying individual 
genetic variations that influence metabolism, nutrient absorption, and physical performance. However, its 
effectiveness in optimizing athletic outcomes remains debated. This study aims to assess the impact of genetic 
testing on athletes’ dietary habits, digestion, body composition, and performance, exploring the perceived 
benefits of personalized nutrition in sports. A cross-sectional survey was conducted among 448 athletes in Saudi 
Arabia, spanning various sports disciplines and competitive levels. The survey measured athletes’ perceptions of 
genetic testing’s impact on diet and performance using Likert-scale questions. The results indicate that the 
athletes moderately agreed that genetic testing influenced their dietary adjustments (mean = 3.69), with 
improved digestion and nutrient absorption being the most positively perceived outcome (mean = 4.01). 
However, the perceived impact on tailored diets was lower (mean = 2.95), and recovery time showed minimal 
improvement (mean = 2.92). Significant gender differences were observed in digestion (p = .0086) and body 
composition changes (p < .0001), with males reporting greater improvements. Athletes in artistic sports reported 
the most significant changes in body composition (mean = 4.36, p = .0005), while professionals had the highest 
perceived benefit from personalized diets (mean = 4.40, p < .0001). In conclusion, genetic testing shows 
promise in enhancing athletes’ nutrition and performance, particularly in digestion and body composition. 
However, its impact remains limited in areas like recovery, highlighting the need for a holistic approach 
integrating genetic data with broader training and lifestyle strategies. 

Introduction 
Genetic testing refers to the analysis of genes, chromosomes, or proteins to identify genetic variations that may 
influence various traits, including metabolism, nutrient absorption, muscle function, and recovery capacity [1,2]. 
With advancements in genomics, genetic testing has become accessible and applicable to numerous fields, 
including sports science and nutrition [3,4]. By identifying genetic variants linked to nutrient metabolism and 
physical performance, genetic testing allows for a more tailored approach to diet and training, ultimately 
enhancing athletic outcomes [5,6]. 
Genetic testing, which analyzes an individual's DNA to identify specific genetic variations, has gained 
significant attention in recent years, particularly in the fields of health, fitness, and nutrition [7]. By examining 
genetic markers, genetic testing provides valuable insights into how an individual’s body functions at a 
molecular level, revealing predispositions to various health conditions, dietary needs, and physical capabilities 
[8]. For athletes, this tool has the potential to revolutionize dietary strategies and training regimens, allowing for 
a more personalized approach to optimizing performance and overall health [9]. 
For athletes, genetic testing can provide insights into how their bodies respond to different nutrients and exercise 
stimuli. For example, certain genetic markers can determine how efficiently an individual metabolizes 
carbohydrates, fats, and proteins, or how well their body processes micronutrients like vitamins and minerals 
[10,11]. Additionally, genetic variations can affect muscle composition, injury risk, and recovery times [12,13], 
all of which are critical factors in athletic performance. With this information, athletes and their coaches can 
design personalized nutrition and training programs that align with their genetic predispositions, enhancing 
performance while reducing the risk of injury. 
Personalized nutrition, also known as precision nutrition, emphasizes tailoring dietary recommendations to an 
individual’s unique genetic profile [14,15]. Traditional dietary guidelines often follow a generalized approach, 
which may not consider the genetic differences that affect how people respond to food and exercise. Genetic 
testing allows for more individualized dietary interventions, taking into account specific genetic factors that 
influence metabolism, nutrient absorption, and energy expenditure [16-18]. 
In the context of sports, genetic testing can help athletes understand how their bodies react to different diets and 
training programs [19]. For instance, some athletes may have a genetic predisposition to be better suited for 
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endurance-based sports, while others may be genetically inclined toward strength or power-based activities. 
Genetic markers such as the ACTN3 gene, which is linked to muscle fiber type, can provide insights into 
whether an athlete is more likely to excel in sprinting or endurance events [20]. Similarly, genes like PPARA, 
which are involved in fat metabolism, can influence an athlete's ability to perform in endurance activities by 
optimizing fat utilization for energy [21]. 
The potential benefits of genetic testing for athletes go beyond diet and performance optimization. By 
understanding their genetic predispositions, athletes can gain a competitive edge, tailoring their nutrition and 
training plans to their specific genetic strengths and weaknesses [7]. This personalized approach can lead to 
enhanced energy levels, improved recovery times, and optimal body composition, all of which are crucial for 
achieving peak performance in competitive sports. 
Moreover, genetic testing can help athletes manage injury risks and recovery processes more effectively. Certain 
genetic variants are associated with a higher likelihood of soft tissue injuries or delayed recovery times [22-24]. 
Knowing this information allows athletes to adopt preventive measures, such as adjusting their training intensity 
or incorporating specific nutrients that aid in muscle repair and inflammation reduction. 
In addition to performance benefits, genetic testing can address common nutritional challenges faced by 
athletes, such as micronutrient deficiencies or metabolic inefficiencies. For example, some athletes may have a 
genetic predisposition for poor absorption of vitamins like vitamin D, which plays a critical role in bone health 
and muscle function [25]. With genetic insights, athletes can adjust their supplementation strategies to meet their 
unique needs and avoid deficiencies that could impair their performance. 
The growing interest in genetic testing within the athletic community reflects the increasing demand for 
personalized approaches to nutrition and performance. By moving away from generalized dietary guidelines, 
athletes can optimize their nutrition based on their genetic makeup, leading to more effective results both on and 
off the field. The insights gained from studying the impact of genetic testing on athletes' diets and performance 
can also have broader implications for public health, promoting the idea of personalized nutrition across various 
populations. 
Given the rising importance of personalized nutrition and the potential advantages of genetic testing in 
optimizing athletic performance, this study aims to assess the impact of genetic testing on athletes’ diets and 
performance. By conducting a survey on personalized nutrition, this research will explore how genetic testing 
influences dietary choices and performance outcomes, providing valuable insights into the role of genetics in 
sports nutrition and offering recommendations for more individualized approaches to athletic training and 
nutrition. 

Background 
Several studies [26-29] have highlighted the role of genetic testing in identifying variations in nutrient 
metabolism. For instance, Celis-Morales et al. [30] demonstrated that personalized dietary advice based on 
genetic testing led to improved health outcomes compared to general dietary guidelines. In their study, 
participants who received genetic information tailored to their metabolic profiles showed better adherence to 
dietary recommendations and greater improvements in cardiovascular health markers. Similarly, studies 
[10,31,32] found that athletes who adjusted their macronutrient intake based on genetic predispositions—such as 
carbohydrate or fat sensitivity—achieved better performance outcomes compared to those following 
standardized diets. These findings suggest that genetic testing can offer significant advantages in optimizing 
nutrient intake for individual metabolic needs. 
However, not all studies have shown such positive results. Arkadianos et al. [33] conducted a randomized 
controlled trial comparing personalized diets based on genetic testing with conventional diets and found no 
significant difference in weight loss outcomes or metabolic improvements between the two groups. This raises 
questions about the extent to which genetic information can lead to meaningful dietary changes, particularly 
when other factors such as lifestyle and behavioral patterns are not adequately addressed. 
The application of genetic testing in sports has also produced mixed results. Studies like those conducted by 
Pickering and Kiely [19] have focused on genetic markers such as the ACTN3 gene, which influences muscle 
fiber composition and is often linked to power versus endurance athletic performance. Their research 
demonstrated that athletes who tailored their training programs to their genetic predispositions—such as 
focusing on sprinting or endurance training based on ACTN3 variants—showed improved performance 
outcomes compared to those following traditional, non-personalized programs. This supports the idea that 
genetic testing can provide a framework for optimizing athletic performance by aligning training regimens with 
genetic strengths. 
In contrast, Varillas-Delgado et al. [34] found limited benefits of genetic testing in athletic performance, 
particularly when it came to complex traits like endurance, recovery, and injury prevention. Their study 
emphasized that while genetic factors do play a role, they are only one piece of the puzzle, and environmental 
factors, such as training load, nutrition, and recovery protocols, have a far more significant impact on 
performance outcomes. These findings caution against over-reliance on genetic testing, suggesting that its utility 
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may be limited unless integrated with comprehensive training and nutritional strategies. 
A major challenge in applying genetic testing to personalized nutrition and athletic performance is the 
variability in genetic data interpretation. Studies often use different genetic markers, making it difficult to 
standardize recommendations or draw comparisons across research. Furthermore, the ethical considerations 
regarding genetic testing, such as data privacy and potential misuse of genetic information, remain ongoing 
concerns. Studies like those by Vlahovich et al. [35] highlight the need for clearer guidelines in how genetic 
data is used, particularly in competitive sports, where the line between personalized nutrition and performance 
enhancement may blur. 
Overall, while genetic testing holds promise in tailoring nutrition and training plans to individual needs, the 
evidence is mixed. While some studies show clear benefits in improving nutrient metabolism and aligning 
training programs with genetic predispositions, others highlight the limitations of genetic testing as a stand-
alone tool. More research is needed to fully understand how genetic testing can be effectively integrated into 
comprehensive nutrition and athletic performance strategies, considering both genetic and environmental 
factors. 

Methods 
A cross-sectional survey design was adopted in this study. The selection of different approaches and the 
procedures adopted are explained in the following sections. 
Study settings and participants 
The survey will be conducted online to ensure broad participation across different athletic disciplines and 
geographical regions. The target population for the study will consist of athletes from different sports clubs 
across Saudi Arabia, who engage in regular training, both amateur and professional, across a range of sports 
disciplines such as endurance sports (e.g., running, cycling, swimming), strength-based sports (e.g., 
weightlifting, bodybuilding), and team sports (e.g., football, basketball, rugby). This diverse approach will 
enable a comprehensive understanding of how probiotics and prebiotics impact different types of athletic 
performance and digestive health outcomes. 
The survey will be distributed through various platforms, including social media, athletic forums, and sports 
clubs or organizations. In addition, outreach will be conducted to professional sports associations and training 
facilities to ensure participation from a wide range of athletes, including those from different regions and levels 
of competitiveness. 
 
Participant Inclusion Criteria Participants must meet the following criteria: 

 Age: Athletes aged 18 years and above will be eligible to participate. This age range ensures that 
participants have independent dietary control and are able to provide informed consent. 

 Training Regimen: Participants must engage in structured athletic training for a minimum of four 
hours per week. This criterion is designed to focus on individuals who have an active training regimen, 
which is more likely to place physical stress on their bodies and influence gut health. 

 Dietary Awareness: Athletes were required to have basic knowledge of their dietary habits, including 
whether they had undergone genetic testing for nutrition or performance-related factors. This criterion 
ensured that participants were familiar with their diet and potentially open to personalized nutrition 
strategies. 

 Health Status: Only athletes who reported no diagnosed chronic gastrointestinal or metabolic 
conditions (e.g., Crohn’s disease, diabetes) were included, as such conditions could confound the 
relationship between diet, genetic factors, and athletic performance. 

Participant Exclusion Criteria Participants will be excluded from the study if they: 
 Have taken antibiotics within the past three months, as antibiotics significantly alter the gut microbiota 

and could skew the results regarding probiotics and prebiotics' effects. 
 Are currently on a medically prescribed diet for gastrointestinal or metabolic conditions (e.g., celiac 

disease, irritable bowel syndrome). 
 Are pregnant or breastfeeding, as hormonal changes during these periods can affect both gut health and 

physical performance, potentially confounding the study results. 
 
Sampling 
A stratified random sampling method [36] is employed in this study to ensure a representative sample of the 
Saudi Arabian athletes across different regions and demographic groups. The sample is stratified based on key 
variables, including, sports discipline, level of competition, age, gender, and education. This approach ensures 
that all significant subgroups within the population are adequately represented in the study. Within each stratum, 
participants are randomly selected to reduce selection bias and increase the generalizability of the findings. The 
target sample size is approximately 400 participants (based on an estimated sample of 383 calculated using 

373



Cochran’s formula [37], distributed proportionally across the selected sports clubs. This sample size is designed 
to provide sufficient statistical power for analyzing variations in participants perceptions. 
 
Questionnaire design 
is designed to gather insights on how athletes utilize genetic testing for dietary optimization and the perceived 
impact on their performance. The questionnaire is structured to capture both quantitative and qualitative data, 
making use of Likert-scale questions to measure the degree of agreement or disagreement with specific 
statements. It begins with an introductory section explaining the study’s purpose, eligibility criteria, 
confidentiality, and voluntary participation, ensuring informed consent and clarity for the participants. The 
survey is divided into several sections. The participant information section collects demographic details such as 
age, gender, sport discipline, competition level, and years of involvement in sports, allowing for categorization 
and comparison across different athlete groups. The next section focuses on the utilization of genetic testing 
results [38,39], where athletes are asked about their experiences with genetic testing and how they have applied 
the results to make dietary adjustments, including macronutrient intake and supplement choices. This section 
also probes the athletes' consultation with nutritionists or dietitians, highlighting the level of professional 
guidance received. 
The impact on diet section investigates whether genetic testing has led to more individualized diets, 
improvements in digestion, and changes in body composition [40-42]. This is followed by the impact on 
performance section, which examines athletes’ perceptions of improved athletic performance, recovery times, 
injury prevention, and mental focus as a result of personalized nutrition. The survey also assesses the prevalence 
of genetic testing among athletes and gathers opinions on its increasing adoption in sports training programs. 
The final section explores the challenges and benefits of implementing dietary changes based on genetic testing, 
including the cost, guidance, and perceived benefits of personalized nutrition. This comprehensive design 
ensures a thorough understanding of the role genetic testing plays in athletes' dietary habits and performance 
outcomes. 
A certified translator [43] translated the questionnaire from English to Arabic. The accuracy of the translated 
version was subsequently validated by three professors from the Health department at King Faisal University. 
They proposed several grammatical adjustments, which were incorporated into the Arabic version of the 
questionnaire. To further refine the instrument, a pilot study was conducted with a sample of 14 athletes. The 
data collected from this exploratory study were analyzed, and the Cronbach's alpha coefficient for all items was 
calculated. The coefficient exceeded 0.7, indicating robust internal consistency and reliability of the 
questionnaire [44]. 
 
Data collection 
Data for this study were collected over four weeks using a structured survey questionnaire, available in both 
English and Arabic. The questionnaire was distributed exclusively through online platforms to ensure broad 
accessibility and convenience for participants across various regions in Saudi Arabia, including urban, suburban, 
and rural areas. The online distribution leveraged social media, email networks, and community forums to reach 
a diverse population. This digital approach facilitated the collection of comprehensive data ensuring participants 
could complete the survey at their convenience. At the end of four weeks, 459 responses were received, out of 
which 11 responses were incomplete. After removing incomplete responses, a final sample of 448 was 
considered for data analysis.  
 
Data Analysis 
To achieve the study's objectives, the data were analyzed using the Statistical Package for the Social Sciences 
(SPSS, IBM Version 24). Descriptive statistics, including means and standard deviations, were employed to 
present the demographic characteristics of the participants. Additionally, a two-sample t-test with unequal 
variances and a one-way ANOVA were conducted to analyze the data further. 
 
Ethical considerations 
The study received approval from the research ethics committee at King Faisal University (KFU-REC-2024-
OCT-ETHICS2704). Informed consent was obtained from all participants prior to their involvement. To ensure 
confidentiality and data security, responses were anonymized, and data were stored on secure servers. The study 
adhered to all relevant ethical standards, with no reported conflicts of interest or external funding sources, 
thereby upholding research integrity and minimizing bias. 
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Results 
The demographic data presented in Table 1 reveals that the study sample is composed of 58.7% males and 
41.3% females. In terms of sports participation, team sports are the most popular, with 37.9% of athletes 
involved, followed by endurance sports (26.1%) and combat sports (13.8%). Strength sports (11.2%), motor 
sports (7.8%), and artistic sports (3.1%) represent smaller portions of the sample. The majority of participants 
have been engaged in their respective sports for 4-6 years (39.3%), while 29.2% have 1-3 years of experience. A 
smaller proportion has more extensive experience, with 17.2% participating for 7-10 years and 14.3% for over 
10 years. In terms of competitive level, the sample is nearly evenly split between amateurs (40.6%) and semi-
professionals (41.5%), with professionals making up 17.9% of the participants. Age distribution shows that over 
half of the participants (53.6%) are in the 18-29 age group, with 32.4% aged 30-39, 12.1% aged 40-49, and only 
2% aged 50 or older. This demographic profile suggests a predominantly young, male sample with a broad 
range of sports participation and competitive levels. 
 
Table 1. Participants demographics 
 Variables N Relative frequency 
Gender Male 263 58.7% 

Female 185 41.3% 
Type of Sports Artistic Sports 14 3.1% 

Combat Sports 62 13.8% 
Endurance Sports 117 26.1% 
Motor Sports 35 7.8% 
Strength Sports 50 11.2% 
Team Sports 170 37.9% 

Engagement with sports (in years) 1-3 131 29.2% 
4-6 176 39.3% 
7-10 77 17.2% 
> 10 64 14.3% 

Competitive level Amateur 182 40.6% 
Semi-Professional 186 41.5% 
Professional 80 17.9% 

Age (in years) 18-29 240 53.6% 
30-39 145 32.4% 
40-49 54 12.1% 
> = 50 9 2.0% 

 
 
The data in Table 2 highlights athletes' perceptions of the impact of genetic testing on their diet and athletic 
performance. On average, athletes moderately agree that genetic testing influenced their dietary adjustments, 
with a mean score of 3.69. However, the effectiveness of genetic testing in making their diets more tailored and 
individualized is rated lower, with a mean of 2.95, suggesting limited success in achieving fully personalized 
nutrition. In terms of physical benefits, athletes report a significant improvement in digestion and nutrient 
absorption, with the highest mean score of 4.01, indicating that genetic testing has had a noticeable positive 
impact in this area. Changes in body composition, such as muscle gain or fat loss, are rated moderately (3.65), 
suggesting that some athletes experienced physical changes due to dietary adjustments. Regarding athletic 
performance, athletes indicate a moderate improvement (mean: 3.78) following dietary changes based on 
genetic testing. Similarly, mental focus and cognitive functions saw a modest boost (mean: 3.77). However, the 
impact on recovery time is rated lower, with a mean of 2.92, suggesting that athletes may not perceive 
significant improvements in recovery post-exercise. 
 
Table 2. Impact of genetic testing on diet and athletic performance 
Factors (Scale: 1: Strongly disagree; 5: Strongly agree) Mean Values 
Utilization of genetic testing results in making dietary adjustments 3.69 
Diet has become more tailored and individualized 2.95 
Improved digestion and nutrient absorption  4.01 
Changes in body composition due to dietary adjustments 3.65 
Improved athletic performance  3.78 
Improved recovery time 2.92 
Improved mental focus and cognitive functions 3.77 
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The t-test results in Table 3 reveal gender differences in athletes' perceptions of the impact of genetic testing on 
diet and performance. While males and females reported similar use of genetic testing for making dietary 
adjustments (mean: 3.74 for males, 3.62 for females, p = .1072) and tailoring their diets (mean: 2.97 for males, 
2.93 for females, p = .7977), significant differences emerged in other areas. Males perceived greater 
improvements in digestion and nutrient absorption (mean: 4.12) compared to females (mean: 3.84), with a 
statistically significant difference (p = .0086). Similarly, males reported more pronounced changes in body 
composition due to dietary adjustments (mean: 4.22), while females rated these changes much lower (mean: 
2.85), with a highly significant difference (p < .0001). No significant gender differences were found in 
perceptions of athletic performance improvements (mean: 3.80 for males, 3.75 for females, p = .6077), recovery 
time (mean: 2.90 for males, 2.96 for females, p = .5821), or mental focus and cognitive functions (mean: 3.75 
for males, 3.81 for females, p = .6264). 
 
Table 3. T-test results assessing difference between participants perceptions on using genetic testing results - 
based on their gender 
Factors Gender N Mean Variance p-value 
Utilization of genetic testing results in making dietary 
adjustments 
 

Male 263 3.74 0.64 .1072 
Female 185 

3.62 0.53 
Diet has become more tailored and individualized Male 263 2.97 2.82 .7977 

Female 185 2.93 2.35 
Improved digestion and nutrient absorption Male 263 4.12 0.90 .0086* 

Female 185 3.84 1.58 
Changes in body composition due to dietary adjustments Male 263 4.22 1.14 < 

.0001* Female 185 2.85 1.89 
Improved athletic performance  Male 263 3.80 1.19 .6077 

Female 185 3.75 1.47 
Improved recovery time Male 263 2.90 1.50 .5821 

Female 185 2.96 1.51 
Improved mental focus and cognitive functions Male 263 3.75 1.74 .6264 

Female 185 3.81 1.54 
* Statistically significant difference at .05 confidence interval 
 
The ANOVA results in Table 4 reveal differences in athletes' perceptions of genetic testing's impact based on 
sport type. For utilization of genetic testing in dietary adjustments, artistic sports participants had the highest 
mean score (3.95), while team sports athletes scored the lowest (3.65), with no significant difference (p = 
.1154). Similarly, artistic sports athletes reported the highest mean for tailored diets (3.86) compared to team 
sports (2.81), also lacking significance (p = .2907). In terms of improved digestion and nutrient absorption, 
artistic sports participants scored 4.00, while combat sports athletes had the highest mean (4.26), with no 
significant differences (p = .3083). Notably, changes in body composition due to dietary adjustments were 
significantly perceived among artistic sports participants (mean: 4.36, p = .0005). Perceptions of improved 
athletic performance were consistent across groups, with no significant differences (p = .8829). For recovery 
time, scores remained close with no significant differences (p = .8602), and in mental focus and cognitive 
functions, artistic sports athletes had the lowest mean (3.21), while strength sports participants had the highest 
(4.04), but this variation was not significant (p = .2191). Overall, the significant finding regarding body 
composition changes in artistic sports participants highlights an area for tailored dietary interventions. 
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Table 4. ANOVA results assessing difference between participants perceptions on using genetic testing results - based on type of sport played 
Factors Type of Sports N Mean Variance p-value 
Utilization of genetic testing results in making dietary adjustments 
 

Artistic Sports 14 3.95 0.54 .1154 
Combat Sports 62 3.61 0.75 
Endurance Sports 117 3.67 0.70 
Motor Sports 35 3.70 0.55 
Strength Sports 50 3.95 0.44 
Team Sports 170 3.65 0.51 

Diet has become more tailored and individualized 
 

Artistic Sports 14 3.86 2.29 .2907 
Combat Sports 62 2.95 2.74 
Endurance Sports 117 3.03 2.67 
Motor Sports 35 2.89 2.52 
Strength Sports 50 3.04 2.77 
Team Sports 170 2.81 2.52 

Improved digestion and nutrient absorption Artistic Sports 14 4.00 1.08 .3083 
Combat Sports 62 4.26 0.95 
Endurance Sports 117 3.89 1.29 
Motor Sports 35 3.83 1.15 
Strength Sports 50 3.94 1.24 
Team Sports 170 4.05 1.22 

Changes in body composition due to dietary adjustments 
 

Artistic Sports 14 4.36 1.02 .0005* 
Combat Sports 62 3.76 1.69 
Endurance Sports 117 3.40 1.97 
Motor Sports 35 4.49 0.96 
Strength Sports 50 3.68 2.02 
Team Sports 170 3.55 1.97 

Improved athletic performance  
 

Artistic Sports 14 3.71 0.99 .8829 
Combat Sports 62 3.79 1.28 
Endurance Sports 117 3.71 1.26 
Motor Sports 35 3.97 1.32 
Strength Sports 50 3.86 1.39 
Team Sports 170 3.76 1.36 

Improved recovery time 
 

Artistic Sports 14 2.86 1.82 .8602 
Combat Sports 62 2.84 1.35 
Endurance Sports 117 2.88 1.50 
Motor Sports 35 3.14 2.01 
Strength Sports 50 2.86 1.47 
Team Sports 170 2.96 1.47 

Improved mental focus and cognitive functions Artistic Sports 14 3.21 1.87 .2191 
Combat Sports 62 3.90 1.47 
Endurance Sports 117 3.83 1.38 
Motor Sports 35 3.69 1.93 
Strength Sports 50 4.04 1.63 
Team Sports 170 3.66 1.82 

* Statistically significant difference at .05 confidence interval 
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The ANOVA results in Table 5 examine differences in perceptions of genetic testing's impact based on age. For the utilization 
of genetic testing in dietary adjustments, participants aged 18-29 reported the highest mean score (3.72), while those aged 50 
and above had the lowest (3.44), but these differences were not statistically significant (p = .2549). In terms of diet tailoring, 
younger participants scored 2.81 compared to higher scores from older age groups, yet this was also not significant (p = .1524). 
Regarding improved digestion and nutrient absorption, the 18-29 age group again had the highest mean (4.08), with no 
significant differences (p = .3728). For changes in body composition, younger athletes scored 3.71, while those aged 40-49 
scored the highest (3.87), with no significant differences observed (p = .2382). Perceptions of athletic performance were similar 
across age groups, with the 18-29 group scoring 3.87 (p = .3227). The mean scores for recovery time and mental focus were 
also consistent, showing no significant differences (p = .7572 and p = .1661, respectively). Overall, while younger athletes 
reported higher scores across most factors, none of the differences were statistically significant, indicating a similar perception 
of genetic testing's impact across age groups. 
 
Table 5. ANOVA results assessing difference between participants perceptions on using genetic testing results - based on age 
Factors Age (in years)  Mean Variance p-value 
Utilization of genetic testing results in making dietary adjustments 
 

18-29 240 3.72 0.59 .2549 
30-39 145 3.62 0.61 
40-49 54 3.83 0.58 
> =50 9 3.44 0.47 

Diet has become more tailored and individualized  
 

18-29 240 2.81 2.68 .1524 
30-39 145 3.10 2.41 
40-49 54 3.26 2.80 
> =50 9 2.67 2.50 

Improved digestion and nutrient absorption 
 
 

18-29 240 4.08 1.14 .3728 
30-39 145 3.95 1.21 
40-49 54 3.87 1.40 
> =50 9 3.67 1.25 

Changes in body composition due to dietary adjustments 
 

18-29 240 3.71 1.90 .2382 
30-39 145 3.48 1.88 
40-49 54 3.87 2.00 
> =50 9 3.56 1.53 

Improved athletic performance  
 

18-29 240 3.87 1.22 .3227 
30-39 145 3.66 1.52 
40-49 54 3.70 1.16 
> =50 9 3.78 0.94 

Improved recovery time 18-29 240 2.93 1.43 .7572 
30-39 145 2.88 1.62 
40-49 54 2.94 1.53 
> =50 9 3.33 1.75 

Improved mental focus and cognitive functions 18-29 240 3.88 1.57 .1661 
30-39 145 3.72 1.69 
40-49 54 3.48 1.84 
> =50 9 3.44 1.78 

* Statistically significant difference at .05 confidence interval 
The ANOVA results in Table 6 evaluate differences in perceptions of genetic testing's impact based on competitive level. 
Significant differences were found in the utilization of genetic testing results for dietary adjustments, with amateurs scoring the 
lowest (mean: 3.53), while semi-professionals (3.72) and professionals (3.99) reported higher utilization (p < .0001). Similarly, 
in terms of whether diets have become more tailored and individualized, professionals had a significantly higher mean score 
(4.40) compared to amateurs (1.76), indicating that competitive level influences perceptions of personalized nutrition (p < 
.0001). 
 
 
Table 6. ANOVA results assessing difference between participants perceptions on using genetic testing results - based on 
experience of competitive level 
Factors Variables N Mean Variance p-value 
Utilization of genetic testing results in making dietary adjustments 
 

Amateur 182 3.53 0.49 < .0001* 
Semi-Professional 186 3.72 0.64 
Professional 80 3.99 0.60 

Diet has become more tailored and individualized  
 

Amateur 182 1.76 1.30 < .0001* 
Semi-Professional 186 3.49 2.11 
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Professional 80 4.40 0.83 
Improved digestion and nutrient absorption 
 
 

Amateur 182 4.01 1.29 .9945 
Semi-Professional 186 4.00 1.11 
Professional 80 4.00 1.19 

Changes in body composition due to dietary adjustments 
 

Amateur 182 3.76 1.76 .3771 
Semi-Professional 186 3.56 2.05 
Professional 80 3.63 1.86 

Improved athletic performance  
 

Amateur 182 3.88 1.17 .1829 
Semi-Professional 186 3.75 1.45 
Professional 80 3.61 1.23 

Improved recovery time 
 

Amateur 182 2.88 1.41 .8474 
Semi-Professional 186 2.96 1.59 
Professional 80 2.94 1.55 

Improved mental focus and cognitive functions Amateur 182 3.84 1.70 .0767 
Semi-Professional 186 3.83 1.58 
Professional 80 3.48 1.67 

* Statistically significant difference at .05 confidence interval 
For improved digestion and nutrient absorption, all groups had similar means (amateurs: 4.01, semi-professionals: 4.00, 
professionals: 4.00) with no significant differences (p = .9945). Likewise, there were no significant differences in changes in 
body composition (p = .3771) or improved athletic performance (p = .1829), though amateurs (3.88) scored slightly higher than 
semi-professionals (3.75) and professionals (3.61). All groups reported comparable means for recovery time (p = .8474) and 
mental focus and cognitive functions (p = .0767). Overall, competitive level significantly influences perceptions of genetic 
testing benefits, particularly in dietary adjustments and individualization, while perceptions regarding digestion and nutrient 
absorption remained consistent across all groups. 

Discussion 
The findings of this study underscore the potential of genetic testing in influencing athletes’ dietary habits and performance, 
although its effectiveness remains nuanced. Athletes reported moderate improvements in dietary adjustments and performance 
metrics, aligning with previous research supporting the personalized approach enabled by genetic testing in sports nutrition. 
However, the mixed outcomes suggest a complex interplay between genetic predispositions and factors such as lifestyle, 
training, and psychological engagement, reflecting findings from earlier studies discussed in the introduction and background. 
Several studies have highlighted the benefits of personalized nutrition based on genetic information. Celis-Morales et al. [30] 
found that individuals receiving dietary advice tailored to their genetic profiles showed better adherence and health 
improvements compared to those following generalized guidelines. Similarly, athletes in this study moderately agreed that 
genetic testing led to more tailored diets (mean = 2.95) and improvements in digestion and nutrient absorption (mean = 4.01). 
These results align with Pickering and Kiely’s [19] findings, where athletes who aligned their training and nutrition with 
genetic markers such as the ACTN3 and PPARA genes showed improved performance outcomes. 
However, this study also revealed limitations in achieving fully individualized nutrition and significant physical improvements 
through genetic testing. For instance, while athletes reported moderate improvements in body composition (mean = 3.65) and 
athletic performance (mean = 3.78), these results are not as pronounced as expected. This is consistent with the findings of 
Arkadianos et al. [33], who found no significant differences in metabolic outcomes between participants on personalized 
genetic diets and those on conventional diets. Their study raised questions about whether genetic information alone is sufficient 
to drive meaningful dietary changes, suggesting that behavioral factors and adherence to recommendations play a critical role in 
the outcomes of such interventions. 
Moreover, the effectiveness of genetic testing in improving recovery times was rated low (mean = 2.92), which echoes the 
findings of Varillas-Delgado et al. [34], who found limited benefits of genetic testing in enhancing complex traits such as 
recovery and endurance. This suggests that while genetic predispositions may provide insights into certain aspects of 
performance, other factors like training load, recovery protocols, and psychological stress are equally, if not more, important in 
determining outcomes. It emphasizes that genetic testing should be integrated into a holistic approach to athlete performance 
management, rather than being used in isolation. 
Gender differences were notable in this study, with males reporting significantly greater improvements in digestion and body 
composition due to dietary adjustments compared to females (p = .0086 and p < .0001, respectively). This could be linked to 
differences in how genetic factors interact with male and female physiology, particularly regarding nutrient absorption and 
muscle gain. These results align with previous studies that identified gender-specific responses to genetic testing [25]. 
However, no significant gender differences were found in athletic performance or recovery times, suggesting that while genetic 
testing may influence specific physical outcomes differently in men and women, overall performance benefits are experienced 
more uniformly across genders. 
The study also revealed variations in how athletes from different sports disciplines perceived the impact of genetic testing. 
Artistic sports participants reported the most significant changes in body composition (mean = 4.36, p = .0005), suggesting that 

379



athletes in sports requiring precision and physical control may benefit more from tailored dietary interventions based on genetic 
insights. In contrast, team sports athletes reported lower utilization of genetic testing results (mean = 3.65), which might 
indicate that in sports where collective dynamics are prioritized over individual physical optimization, the perceived benefits of 
genetic testing are diminished. This aligns with earlier studies, such as those by Pickering and Kiely [19], which found that the 
effectiveness of genetic testing can vary depending on the type of sport and its specific physical demands. 
In terms of the athletes' competitive levels, professionals reported significantly higher utilization of genetic testing results for 
dietary adjustments (mean = 3.99, p < .0001) and more tailored diets (mean = 4.40, p < .0001) compared to amateurs. This is 
consistent with the findings of Vlahovich et al. [35], who highlighted that professional athletes are more likely to integrate 
genetic testing into their training and nutrition regimes, as they have access to better resources and professional guidance. 
 
Overall, while the results of this study support the potential benefits of genetic testing in sports nutrition, they also highlight the 
limitations and challenges of its application. The variability in outcomes across different genders, sports, and competitive levels 
suggests that genetic testing should not be viewed as a one-size-fits-all solution. Instead, it should be integrated into a 
comprehensive approach that considers genetic predispositions alongside training regimens, environmental factors, and 
psychological aspects to maximize its potential benefits. Further research is needed to refine how genetic insights can be more 
effectively incorporated into personalized nutrition strategies, ensuring that athletes can optimize their performance in a 
sustainable and holistic manner. 
Implications 
Theoretically, this study contributes to the growing body of knowledge on personalized nutrition by reinforcing the role of 
genetic testing in tailoring dietary and training interventions for athletes. It supports theories related to the interaction between 
genetic predispositions and individual metabolism, nutrient absorption, and performance, while also highlighting the limitations 
of relying solely on genetic information to achieve significant performance gains. Practically, the findings underscore the need 
for athletes and coaches to integrate genetic insights with holistic training programs that consider environmental, psychological, 
and behavioral factors. For sports practitioners, genetic testing offers valuable data to fine-tune nutrition and training strategies, 
but it should be applied in conjunction with expert guidance, individualized recovery protocols, and lifestyle modifications to 
achieve optimal results. This practical approach ensures that genetic information is leveraged effectively without over-reliance, 
enhancing both performance and long-term health outcomes. 
Limitations 
This study has several limitations that should be acknowledged. First, the cross-sectional survey design captures athletes' 
perceptions at a single point in time, limiting the ability to assess long-term impacts of genetic testing on dietary habits and 
performance. Additionally, the reliance on self-reported data introduces the possibility of bias, as athletes' perceptions may not 
accurately reflect objective changes in performance or body composition. The sample, while diverse in terms of sports and 
demographics, is geographically limited to Saudi Arabia, which may reduce the generalizability of the findings to other regions 
or athletic populations. Moreover, the study did not control for other variables that can influence performance outcomes, such 
as training intensity, psychological factors, or existing nutrition habits, which could confound the effects attributed to genetic 
testing. Finally, the study's focus on perceived benefits rather than measurable performance metrics leaves open the question of 
whether the reported improvements translate into significant, quantifiable athletic gains. Future research could address these 
limitations by employing longitudinal designs, objective performance measures, and more geographically diverse samples. 

Conclusion 
In conclusion, this study highlights the potential benefits and limitations of genetic testing in shaping personalized nutrition and 
athletic performance. While athletes reported moderate improvements in digestion, body composition, and overall performance, 
the findings suggest that genetic testing alone is not sufficient to drive significant performance enhancements. The results 
indicate that integrating genetic insights with comprehensive training regimens and considering environmental and 
psychological factors is essential for maximizing the benefits of personalized nutrition. Moreover, the variability in outcomes 
based on gender, sport type, and competitive level emphasizes the need for a tailored, holistic approach rather than a one-size-
fits-all application of genetic testing. Overall, while genetic testing shows promise in optimizing athletic outcomes, its utility 
should be viewed as one part of a broader, multifactorial strategy for improving health and performance. 
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